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DETAILED ACTION 



Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1 -1 5 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Sindhu in view of Foster. 

Regarding Claim 1 , Sindhu teaches a data processing system, comprising a 
memory device (main memory 13) and a plurality of data processors (processors 12) 
provided for accessing to said memory device wherein a communication interface is 
coupled between said memory device and said plurality of data processors, said 
communication interface including a network of nodes (controllers 21 and busses 15) 
and a memory interface (interface on controllers 21 to main memory controller 25 and 
arbiter 36), each node comprising at least one slave port for receiving a memory access 
request from a data processor or from a previous node (connections from the processor 
cache 16 to the bus 15) and at least one master port (connection from controller 21 to 
bus 26) for issuing a memory access request to a next node or to said memory device 
in accordance with the memory access request received at said slave port, wherein one 
or more slave ports (slave port of node containing bus 15) are connected to one of said 
data processors (processors 12), wherein one or more master ports (connection from 
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controller 21 to bus 26) are connected to the memory interface, wherein the memory 
interface arbitrates access to the memory device (Column 6 Lines 23-38). However, 
Sindhu does not teach physical location of the communication interface (comprising 
controllers 21, busses 15, and arbiter 36) in relation to the global memory (main 
memory 13), thus it is unknown if the communication interface is positioned on a single 
chip, wherein the memory device is not positioned on the single chip. Foster (US 
6,634,034) teaches a communication interface (arbiter 36 in Foster) on a separate chip 
than the memory (global memory 26 in Foster, also see Column 5 Lines 37-43 and 
Figure 2, the memory device is on an entirely separate card). It would have been 
obvious to a person having ordinary skill in the art at the time the invention was made to 
which the subject matter pertains to have positioned the communication interface on a 
single chip, since many processors do not contain a node (such as controllers 21 in 
Sindhu) and adding these controllers on the chip with the arbiter would allow the device 
to work with a wide range of processors, not just ones with controllers (note in Figure 4B 
in Foster how the processor node has no controller to access the arbiter; the controlling 
is done by arbiter 36) . Keeping the memory on a separate chip (contained on the 
memory cards 26 in Foster) allows for greater flexibility, since one may choose to add 
cards with less RAM for a less expensive system or cards with more RAM for a higher 
performance system (Column 5 Lines 6-8 in Foster). So, by combining the devices, 
additional benefits are obtained. 
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The combined device teaches all limitations of Claim 2, Sindhu teaches the data 
processing system according to claim 1 , wherein at each node the number of said slave 
ports is higher than the number of said master ports (see Figure 1 , where each node 
has at least two slave ports and at most one master port). 

The combined device teaches all limitations of Claim 3, Sindhu teaches the data 
processing system according to claim 2, characterized in that said network of nodes is 
hierarchically structured (see Figure 1 , where three child nodes connect to one parent 
node, implying a hierarchy; also discussion of hierarchy on Column 5 Lines 14-19). 

The combined device teaches all limitations of Claim 4, Sindhu teaches the data 
processing system according to claim 3, wherein said network of nodes is arranged in a 
directed acyclic graph structure (see Figure 1 where the master ports of the node 
containing controllers 21 are connected to slave port of node containing bus 26; note 
that bus requests branch from nearest the processor at the cache level to farthest from 
the processor at main memory, rendering the graph directed, also see description of 
interconnection on Column 5 Lines 28-45). 

The combined device teaches all limitations of Claim 5, Sindhu teaches the data 
processing system according to claim 4, wherein said network of nodes is arranged in a 
tree structure (see Figure 1 , where the child and parent nodes are arranged in a tree 
structure; also discussion of the tree structure in Column 5 first full paragraph). 

The combined device teaches all limitations of Claim 6, Sindhu teaches the data 
processing system according to claim 1, wherein said network of nodes include n 
groups of nodes with n >= 2 (see Figure 1 , where n = 2), wherein each of the slave 



Application/Control Number: 10/570,236 Page 5 

Art Unit: 4113 

ports of the nodes of a first group (nodes containing busses 1 5) is connected to one of 
said plurality of data processors (processors containing caches 16), the master ports of 
the nodes of the n th group (nodes containing controllers 21) are coupled to said memory 
device (memory means containing controller 25 and main memory 13), and each of the 
slave ports of the nodes of the nth group is connected to a master port of the nodes of 
the (n-1) th group (the master port of the nodes containing busses 15 are connected to 
the slave port of the nodes containing controllers 21). 

The combined device teaches all limitations of Claim 7, Sindhu teaches the data 
processing system according to claim 1, wherein said nodes are hubs (nodes containing 
busses 15 as well as node containing bus 26). 

The combined device teaches all limitations of Claim 8, Sindhu teaches the data 
processing system according to claim 1, wherein said communication interface further 
includes at least one local memory unit adapted to be selectively accessed to by a 
memory request (RAMs 19). 

The combined device teaches all limitations of Claim 9, Sindhu teaches the data 
processing system according to claim 8, wherein at least one node means further 
comprises at least one memory port to which a local memory unit is connected (see the 
port connecting RAMs 19 to controllers 21). 

The combined device teaches all limitations of Claim 10, Sindhu teaches a data 
processing system according to claim 8, wherein said communication interface includes 
a cache controller for controlling at least a section of the local memory unit as a cache 
memory (controller 21 , also see Column 4 Lines 51-54). 
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The combined device teaches all limitations of Claim 1 1 , Sindhu teaches the 
data processing system according to claim 1, wherein said communication interface 
further includes at least one synchronization means for streaming communication 
between data processors (arbiters 35 are such a synchronization means, see 
description of this device in the last paragraph of Column 7). 

The combined device teaches all limitations of Claim 12, Sindhu teaches the data 
processing means according to claim 1 1 , wherein at least one node includes said 
synchronization means for streaming communication between the data processors 
means directly or indirectly coupled to said nodes (arbiters 35 are indirectly coupled to 
the node means through caches 16, see Figure 1). 

The combined device teaches all limitations of Claim 13, Sindhu teaches the data 
processing system according to claim 1 1 , wherein the local memory unit is configured to 
provide storage based on a first-in/first-out function (which is well known in the art; see 
US 2002/018881 1 Paragraph 0008) and said synchronization means comprises a first- 
in/first-out administration means for controlling said local memory unit (the arbiter uses 
an algorithm that includes FIFO, see Column 8 Lines 18-24). 

The combined device teaches all limitations of Claim 14, Sindhu teaches the data 
processing system according to claim 8, wherein said memory device and said local 
memory unit have a single address space (the memories are organized as a cache-like 
hierarchy, Column 5 Lines 20-23, also see the shared write updating, which implies a 
shared address space on Column 16 Lines 44-52, also see how higher level caches 
aren't checked if a lower level cache contains the information, and if the lower level 
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cache is missing the information, the higher level memory is checked, and the lower 
level cache is updated with this information, which also strongly points toward a shared 
address space, Column 22 Lines 41 to Column 23 Line 27). 

The combined device teaches all limitations of Claim 15, Sindhu teaches the data 
processing system according to claim 14, wherein at least a portion of said plurality of 
data processors means is positioned on said single chip (providing circuitry on a chip is 
well known in the art). 

Response to Arguments 

Applicant's arguments filed 12/17/2007 have been fully considered but they are 
not persuasive. In the Remarks section of Applicant's response, Applicant makes the 
argument that the claimed device is patentable by integrating the communication 
interface on a single chip. It was obvious at the time the invention was made to 
integrate systems on chips, since the distance signals must travel is reduced on an 
integrated chip, reducing the chance that cross-talk will interfere with the signals. Also, 
integrating the communication interface allows the device to be more compact, saving 
chip area and reducing costs. 

Further, including the communication interface on a single chip was taught in 
prior art, as is described in the rejections above. 
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Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to M. Anthony Giardino whose telephone number is (571) 
270-3565. The examiner can normally be reached on Monday-Thursday from 7:30 to 
5:00. The examiner can also be reached on alternate Fridays from 7:30 to 4:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Robertson, can be reached on Monday-Thursday from 7:30 to 5:00. 
The fax phone number for the organization where this application or proceeding is 
assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



M.A. Giardino 

/MAG./ 

1/28/2008 



/David L. Robertson/ 

Supervisory Patent Examiner, Art Unit 41 13 



